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SUMMARY POINTS

e Lumbar zygapophyseal joints act as primary pain generators in at least 10-15% of patients with chronic

low back pain.

* Diagnostic nerve blocks are the most reliable way to diagnose lumbar zygapophyseal joint pain.

* JASP recommends either controlled or comparative blocks for diagnosis of zygapophyseal joint pain as
there is a significant incidence of false positives with single blocks.

¢ Management should be multimodal comprising education, exercises, analgesics and procedural
g g g

interventions to achieve functional restoration.

* There is a need for further RCTs with standardised diagnostic criteria and outcome measures as well as
long-term data to determine the efficacy of radiofrequency denervation.

Introduction

The ‘Pain in Europe’ survey reported that nearly half of their
respondents suffered back pain (1). Lumbar Zygapophyseal Joints
(LZ]J) are one among the various structures of spine that can be a
source of back pain. Though LZ] were proposed as a source of pain
as early as 1910, their legitimacy remained controversial until the
1970s. Bogduk identified four factors necessary for any structure
to be deemed as a cause of back pain. They include nerve supply
of the structure; its susceptibility to diseases or injuries; availability
of diagnostic techniques of known reliability and validity; and the
ability to simulate pain in normal volunteers (2). LZ] fulfil all four
criteria. With mounting evidence for legitimacy of pain generation
from zygapophyseal joints, it has been accepted that they can either

Facet Joints

Figure 1. Facet joints forming the postero-lateral articulation of a
spinal segment.

contribute to or even be the primary source of low back pain. This
review will summarise existing literature on epidemiology, actiology,
clinical presentation, diagnosis, and multimodal management of LZ]

pain.

Applied anatomy

Zygapophyseal joints are the only synovial joints in the spine, with
hyaline cartilage overlying subchondral bone, a synovial membrane
and a joint capsule; they comprise the postero-lateral articulation
between vertebral levels (Figure 1). The joint space has a potential
capacity of 1 to 2 ml. Existence of menisci has also been highlighted

in numerous publications.

The joint capsule and adjoining structures are richly innervated.
Each joint receives a dual nerve supply. The articular branches arise
from the medial branch of the posterior primary rami. Thus the L4/
L5 zygapophyseal joint receives supply from the L4 medial branch
(corresponding segment) and the L3 medial branch (one level above).
As articular branches are too small to be accurately targeted, their
parent medial branches are commonly targeted for neurotomy as
they course across the neck of superior articular process in the groove
formed between the transverse process and superior articular process
of the vertebrae. The medial branches also innervate the multifidus
muscle, the interspinous muscle and ligament, and the periosteum of
the neural arch (Figure 2) (3).



REVIEWS IN PAIN

Vor. 2, No. 1, SEPTEMBER 2008

Biomechanics

Zygapophyseal joints form part of the posterior element of the spinal
segment during load transmission. The percentage of load transferred
through posterior elements is dependent on posture, and increases
during extension. In normal healthy spinal segments, between 3 and 25
% of segmental load is transmitted via the LZ] while this can increase
up to 47% in degenerative joints (4,5). In addition, they stabilise the
motion segment during flexion and extension, and are involved in the
mechanism of rotational kinematics by restricting axial rotation. Due
to their high level of mobility and the large forces influencing them,
LZ] can develop significant degenerative changes (5).

Aetiology

While the aetiology of LZ] pain can be identified in a few patients,
the majority suffer pain due to repetitive strain and low-grade
trauma accumulated during their lifetime (6). Zygapophyseal joints
develop osteoarthritis similar to that of all diarthrodial joints. In a
cadaveric study of 647 lumbar spines, Eubanks et al found evidence
of degenerative changes in LZ] beginning in the third decade, with
60% of adults showing some signs of degeneration by the time they
reach age 30 years. Moreover, degeneration appears to steadily increase
until the seventh decade when it becomes ubiquitous. They also found
the prevalence and degree of degeneration to be greatest at L4-L5
(7). The degenerative changes range from local and diffuse erosions,
sclerosis of subchondral bone, facet hypertrophy and apophyseal
malalignment to osteophyte formation. There is a paucity of evidence
in correlating degenerative changes to the pain experienced (5). Other
conditions such as inflammatory arthritides, synovial impingement,

meniscoid entrapment, pseudogout and intrafacetal cysts may also
affect zygapophyseal joints and cause pain.

Epidemiology

The National Omnibus survey in 1998 reported that 40% of adults in
Great Britain suffered from back pain lasting for more than one-day
(8). Among the back pain sufferers, there are wide discrepancies in the
reported prevalence of LZ] pain. Several reviews highlight the flaws in
diagnosing the condition based on history, clinical examination and
radiological findings and recommend diagnostic blocks as a reliable
and valid way to diagnose LZ] pain.

Using a single set of intra-articular injections or medial branch blocks,
the reported prevalence varies from 8 to 94% (9,11). The prevalence
rate narrows down from 15 to 45% (12,14) with controlled blocks
using saline or comparative blocks with two different local anaesthetics.
In addition to false positive rates of single blocks and the positive
effects of saline, most of the published prevalence studies exclude
patients with neurological signs and symptoms as well as post surgical
patients, further confounding the issue. Furthermore, prevalence
differs between different age groups. In a North American study with
median age of 38 years, Schwarzer reported the prevalence rates as
15%, while his Australian sample with median age of 58 years found
a prevalence rate of 40% (12,15). In post surgical patients alone,
Manchikanti et al reported a prevalence of 16% using comparative
local anaesthetic diagnostic blocks (16). Overall, reviews in this area
implicate the LZ] as primary pain generator in 10-15 % of young
adult patients with chronic low back pain (LBP) and probably higher
in older populations.
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Figure 2. Diagrammatic illustration of medial branches and its course.




REVIEWS IN PAIN

10

VoL. 2, No. 1, SEPTEMBER 2008

Clinical Presentation

Clinicians around the world have put forward various symptoms and
signs as predictors of LZ] pain and have attempted to validate them.
These include localised low back pain unilateral and/or bilateral,
tenderness upon palpation of LZ] or transverse processes, lack
of radicular features, pain eased by flexion, pain on lateral flexion,
extension and rotation and low back pain associated with groin
or thigh pain (17,19). In a study by Revel et al, a cluster of seven
items were shown to be of value in predicting the response to initial
screening block (18): pain relieved by recumbency, age over 65 years,
pain not exaggerated with: coughing and sneezing, extension, forward
flexion, rising from flexion and extension-rotation test. Larger studies
and studies using comparative local anaesthetic blocks have failed
to demonstrate such correlation of clinical symptomatology. Hence,
none of these features including Revel’s criteria can reliably predict the
positive response to diagnostic blocks (19,20). Similarly, radiologic
imaging studies are also conflicting.

Pain referral patterns following stimulation of zygapophyseal joints
have been studied in both symptomatic and asymptomatic volunteers.
L1/2 to L5/S1 zygapophyseal joints could refer pain to the low back
region, greater trochanter, posterolateral thigh, and groin region, and
occasionally, to leg and foot (21,22). The referral zones were found
to be more localised and smaller after electrical stimulation of medial
branches of L1 to L4 posterior primary rami and L5 dorsal ramus in
asymptomatic volunteers (23). Radicular symptoms may be evident in
the presence of facetal hypertrophy, synovial cysts and osteophytes. In
spite of a consistent referral pattern in the experimental setting, the use
of pain maps to identify the origin of LZ] pain in a clinical setting is
conflicting and yet to be proven.

Diagnosis

IASP recommends that LZ] pain should be diagnosed only on the basis
of radiologically guided, controlled (using a placebo) or comparative
(two different local anaesthetics) intra-articular joint injections or
medial branch blocks (24). Factors such as the relative risk for another
false positive block, complication rate of the second diagnostic block
versus definitive procedure (denervation), false negatives, and the
cost-effectiveness dictate the clinical practice. Moreover, these blocks,
alone, form a part of the therapeutic armamentarium.

Both medial branch blocks (MBB) and intra-articular injections have
been used in prevalence studies and are equally effective in diagnosing
LZ]J pain. Comparative studies of MBBs and intra-articular injections
using local anaesthetic and steroid found no difference in immediate
pain relief (25). The false positive rates of single diagnostic block
using lidocaine either intraarticular or medial branch block have been
reported to range from 17 to 41% while the placebo with saline had a
false positive rate of 18 to 32% (6).

Management

Management is usually multimodal comprising of education,
exercises, analgesics, behavioural therapy and procedural interventions
to achieve functional restoration. Numerous studies evaluating non-
interventional management of low back pain (LBP) are available (26).
Exercises, back schools and behavioural therapy have been to shown
to improve functional status and behavioural outcomes as well as a
reduction in pain scores among the heterogeneous population of LBP

patients.

Pathoanatomical diagnosis may not be essential for acute and subacute
back pain as its natural history is so favourable. However, the pursuit
of pathoanatomical diagnosis for target-specific therapies is advocated
for a sub-group of chronic LBP patients who fail conservative therapy
(27). The various targeted therapeutic options available for LZ]
pain include medial branch blocks, intra-articular injections and
neurotomy. The following discussion focuses mainly on the evidence
base for these procedures.

Medial Branch blocks

Medial branch blocks using local anaesthetic and/or steroids are
commonly used for therapeutic purposes. In the preliminary report
of an ongoing double blind, randomised controlled trial, Manchikanti
et al reported pain relief of 12 — 14 weeks. Interestingly, they did not
find any advantage of adding steroids (28). Boswell et al (29) reports
moderate evidence for both short (< 3 months) and long-term (> 3
months) pain relief in their systematic review, based on the available
case series and the above-mentioned preliminary report.

Intra-articular injections

There is considerable debate about the evidence base for the intra-
articular instillation of local anaesthetic and/or steroids into the
facet joint under fluoroscopic guidance. European guidelines for
management of chronic non-specific low back pain do not recommend
the use of intraarticular steroids (30). Experts question the validity of
the diagnosis of LZ] pain in the majority of published studies, as they
lack pre-screening and advocate the procedure for a heterogeneous
population with LBP. In one such study where patients were identified
after diagnostic blocks, Carette et al found the intraarticular steroid
group to have less pain and disability at 6 months compared to
their saline controls. However, the steroid group had numerous co-
interventions reducing the statistical validity (31).

Medial branch Neurotomy

The rationale for medial branch neurotomy is that patients with LZ]
pain should obtain pain relief if the nerve supply to the corresponding
joint is interrupted.

In the commonly practised thermal radiofrequency (RF) denervation,
radiofrequency energy is channelled through a needle to create a
controlled burn (temperature up to 90 C over 60 — 120 seconds)
to coagulate the target nerves. Using this treatment, Dreyfuss



REVIEWS IN PAIN

Vor. 2, No. 1, SEPTEMBER 2008

I1I

et al reported 60% pain relief lasting for one year in 87% of their
patients. This prospective study is widely acclaimed for its selection
of patients using comparative local anaesthetic blocks and using

Table 1. Technical aspects of radio frequency denervation

rec ded by Hooten et al (38).

Needle 18 G, 1-cm exposed tip

Site L1-L4: tip of the needle in the superior aspect
of groove formed between transverse process
and superior articular process.
L5: in the groove between the ala of sacrum
and superior articular process.

Lesion 120 seconds at 80°C

electromyography of the multifidus muscle for objective evaluation
of denervation as well as the technical aspects of the procedure (32).
Thermal RF denervation is associated with only minor complications
and the incidence is reported as 0.3 to 1.7% per lesion. Kornick et al
reported only 6 minor complications such as 3 cases of localised pain
lasting more than 2 weeks and 3 cases of neuritic pain lasting less than

2 weeks (33).

Thermal RF denervation has been evaluated in at least 4 randomised
controlled studies. Gallagher et al reported a statistically significant
difference in VAS scores at 1 and 6 months after RF denervation in
patients who had good response to diagnostic blocks (34). Van Kleef
et al showed RF denervation could be effective in terms of VAS, global
perceived effect and Oswestry disability scales up to 12 months (35).
Leclaire et al did not find any difference between study and sham group
in terms of pain scores and functional disability evaluated by Oswestry
and Roland-Morris scales after 4 weeks of treatment (36). Though the
methodology of the trial was commendable, their patient selection was
very controversial (37). In another multicentre, randomised, double
blind, sham-lesion controlled trial from Netherlands (11), there
was a difference between sham and RF lesion at 3 months in VAS
scores. However, there was no difference when it was combined with
other outcomes such as changes in daily physical activity and use of
analgesics. While the low VAS scores were reported to be maintained
at 12 months, long-term analysis was not reported because blinding
ended at 3 months. The global perceived effect was significantly
different favouring RF denervation at 3 months. All of the above
RCTs used a single diagnostic block and other criticisms include
patient selection, methodological issues, and technical aspects of RF
denervation. Hence, Hooten et al attempted to produce evidence based
guidelines for the diagnostic and procedural aspects of RF denervation
that could be used for future RCTs. Their recommendations include
Revel’s criteria for patient selection, comparative diagnostic blocks
for diagnosis, and the various procedural aspects of RF denervation
(Table. 1) (38). Bogduk argues that Revel’s criteria can potentially miss
a proportion of patients with LZ] pain (39).

Of the available 4 systematic reviews, three did find moderate evidence
for thermal RF denervation to be more effective than placebo for relief
of LZ] pain (29,40,41), while the Cochrane review found conflicting
(level C) evidence (37). There remains a need for further high quality,
adequately powered RCTs with standardised selection, diagnostic

criteria and outcome measures as well as long-term data.

Pulsed RF (application of RF energy with pulsed time cycles at
temperatures not exceeding 42 C) has also been used to treat LZ]
pain. The rationale for use of pulsed RF is the elimination of any
potential inadvertent damage to adjacent nerve roots as well as the
possible spinal instability secondary to multifidus muscle denervation
from multilevel neurotomies. Mikeladze et al reported only 4 months
of pain relief in 59% of patients with pulsed RF for LZ] pain in their

retrospective case series (42).

Laser energy has also been used for denervation of LZJs. Iwatsuki et al
performed laser irradiation to superior, middle and inferior portions
of the dorsal surface of the facet capsule in 21 patients and reported
greater than 70% pain relief for at least 1 year in 17 of their patients
(43).

In summary, sources of chronic low backache can be established in
selected patients. Lumbar zygapophyseal joints are one among the
sources, diagnosed by controlled or comparative local anaesthetic
blocks. Management should be multimodal therapy comprising of
exercises, education, analgesics, behavioural therapy and procedural
interventions to achieve functional restoration. The evidence suggests
that radiofrequency denervation is not a placebo.
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